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Photochemical loss  of s t r a tosphe r i c   ozone   occu r s   p r imar i ly   by   ca t a ly t i c  
cyc le s  whose r a t e s  are l i m i t e d  by the   concen t r a t ion  of OH, H 0 2 ,   N 0 2 ,  
C 1 0 ,  and/or  B r O  a s  w e l l  a s   t he   concen t r a t ion  of e i ther   a tomic  oxygen  or  
of  ozone i t s e l f .  Once the   concent ra t ions   o f   these   gases   a re  
es tabl ished,   the   photochemical  loss r a t e  of 0 3  depends on t h e  rate 
c o e f f i c i e n t  of only a handful  of  key  reactions.  We have  developed a 
method fo r   t e s t ing   ou r   unde r s t and ing  of s t ra tospher ic   ozone  
photochemistry  by  comparing  measured  and  modeled  concentrations  of 
react ive  hydrogen,   ni t rogen,   chlor ine  and  bromine  radicals   using a 
photochemica l   s teady   s ta te  model constrained  by  observed  concentrat ions 
of l ong- l ived   p recu r so r s   ( e .g . ,  NOy, Cly,  Bry, 0 3 ,  H 2 0 ,  C H 4 )  and 
environmental   parameters  such  as  ozone  column,  reflectivity,   and 
ae roso l   su r f ace   a r ea .  We w i l l  show based on ana lyses  o f  observa t ions  
obta ined   by   a i rc raf t ,   ba l loon ,   and  s a t e l l i t e  p la t forms   dur ing   the  
POLARIS campaign tha t   ou r   ove ra l l   unde r s t and ing  of t h e   p r o c e s s e s   t h a t  
r e g u l a t e   t h e s e   r a d i c a l   s p e c i e s  i s  very  good. The most n o t a b l e   c u r r e n t  
discrepancies   are   the  tendency  to   underest imate   observed NO2 by 1 5  t o  
30% f o r   a i r  masses   tha t   exper ience   near   cont inuous   so la r   i l lumina t ion  
over a 2 4  hour   per iod  and  the  tendency  to   underest imate   observed OH and 
H02 by  about 1 0  t o  2 0 %  dur ing  midday  and  by much l a r g e r  amounts a t  h igh  
so la r   zen i th   ang le  ( S Z A  > 8 5 ) .  Poss ib l e   r e so lu t ions  t o  t hese  
d iscrepancies  w i l l  be   discussed.   This   s tudy w a s  c a r r i e d   o u t   i n   c l o s e  
co l l abora t ion   w i th  many members of t h e  POLARIS science  team. 


